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The effect of humidity on fungal succession on deer dung 
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Dickinson & Underhay (1977) reported that colonization and sporulation 
of coprophilous fungi were influenced by the moisture content of dungs at a 
laboratory or in the field. Harrower & Nagy (1979) studied the relation be¬ 
tween the growth of coprophilous fungi and water stress of 12 media and 
emphasized the importance of moisture content on coprophilous fungal succes¬ 
sion. Moreover, they revealed the contradiction of nutritional hypothesis. 

In the present study, we carried out experiments on the effect of relative 
humidity upon fungal succession on deer dung. 

Materials and Methods Dung pellets which were collected at Miyajima 
Island, Hiroshima Pref., on April 24, 1979, were air-dried for about two weeks 
at room temperature and stored. Then, dung pellets were incubated at three 
different levels of relative humidity. In order to maintain each level of relative 
humidity (RH) in a moist chamber, the following salt solutions were used; 1) 
RH 90-93% : saturated solution of NH 4 H 2 P0 4 . 2) RH 70-72% : saturated solution 
of the mixture of NH 4 H 2 C1 and HN0 3 . 3) RH 25-35%: saturated solution of 
CaCl 2 -6H 2 0. One of these solutions was poured into a moist chamber in which 
ten Petri dishes were laid. The bottom of each dish was covered with a filter 
paper on which five pellets were put. In the case of 25-35% RH, however, the 
number of observed pellets were 25. In all cases, pellets were soaked in ster¬ 
ilized water for 10 seconds in advance and they were incubated at 25°C with 
condition of 12 hr darkness 12 hr light (200 lux, luminescent light). Fungi which 
grew on the dungs were observed with a stereo-microscope during the period 
of about two weeks after incubation and were recorded by means of percentages- 
of the occurrence. Namely, 


occurrence percentage (%) = 


number of dung pellets bearing fruit bodies 
number of total dung pellets 


x 100 
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Fig, 1. Occurrence percentage of each fungus recorded from deer dung at the three different 
levels of relative humidity: A, 90-93%; B, 70-72%; C, 25-35%. O -Mucor mucedo, A- 
Pilobolus crystallinus, Ll-Sordaria kumana, Q-Sporormiella minima, ^.-Saccobolus 
sp., Lasiobolus cunicwli. 

Results The following six species were mainly observed on deer dungs 
within two weeks after incubation. They are Mucor mucedo (L.) Fresenius, 
Pilobolus crystallinus (Wiggers) Tode, Sordaria humana (Fuckel) Winter, 
Lasiobolus cuniculi Vel., Sporormiella minima (Auersw.) Ahmed et Cain and 
Saccobolus sp. 

Growth patterns of Mucor mucedo and Sordaria humana were similar at 
three different levels of RH (Fig. 1). Sporormiella minima showed poor growth 
at low RH. Pilobolus crystallinus, Lasiobolus cuniculi and Saccobolus sp. did 
not appear on dungs at 25-35% RH. Also, L. cuniculi and Saccobolus sp. at¬ 
tained similar growth curves under both conditions of 90-93% and 70-72% RH. 
Growth of Pilobolus crystallinus under 70-72% RH was better than that under 
90-93% RH. In the non-soaked treatment of dungs, no fungus grew at 25-35% 
and 70-72% RH, but under 90-93% RH, only Aspergilli and Penicilli grew after 
one week. 

Under both the conditions of 90-93% RH and 70-72% RH, sequence of fungal 
succession is almost similar. Mucor mucedo appeared first and then followed 
by Pilobolus crystallinus, Sordaria humana and Lasiobolus cuniculi. Sporormiella 
minima appeared 3-5 days after incubation and Saccobolus sp. occurred last 
(Fig. 2). 
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Fig. 2. Occurrence period of fruiting bodies on deer dung at the three different levels of relative 
humidity. A; 90-93%, B; 70-72%, C; 25-35%. 


In each level of relative humidity, moisture contents of dung pellets which 
had been soaked in sterilized water before used were measured. There were 
19-20%, 13-14% and 8-9% under the conditions of 90-93% RH, 70-72% RH and 
25-35% RH, respectively. Under the condition of 90-93% RH without soaking,, 
moisture content was 7-18%. 

Discussion Many moulds, including species of Aspergillus and Penicillium, 
are able to grow in the presence of very little moisture. It is known that the 
minimum moisture required in certain fungi occurring on maize grain are 18.3% 
in Aspergillus niger and A. flavus, 18.4-21.2% in Fusarium moniliforme and 
15.6-20.8% in Penicillium spp. (Hawker, 1950). 

In this experiment, under the condition of 90-93% RH without soaking in 
sterilized water, moisture content of deer dungs was 7-18%. Therefore, the 
result that only Aspergillus and Penicillium grew on dungs under the condition 
of 90-93% is coincident with the description of Hawker (1950). Although in 
an ordinary circumstance fungi can not grow under the condition of 25-35% 
RH, they can grow if the dung pellets would be soaked in water in advance 
before used. Dung pellets continued to change from the condition of supersa¬ 
turation to each level of the three relative humidity within 24 hr. Mucor 
mucedo and Sordaria humana showed the similar pattern of growth invariably 
at the different levels of relative humidities. 
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